Dexmedetomidine inhibits tumor necrosis factor-alpha and interleukin 6 in lipopolysaccharide-stimulated astrocytes by suppression of c-Jun N-terminal kinases.
Astrocytes play an important role in immune regulation in the central nervous system (CNS). Dexmedetomidine (DEX) has been reported to exert anti-inflammatory effects on astrocytes stimulated by lipopolysaccharide (LPS) both in vitro and in vivo studies. However, the underlying molecular mechanisms remain poorly understood. This study was designed to evaluate the effects of DEX on tumor necrosis factor-alpha (TNF-α) and interleukin 6 (IL-6) gene expressions in LPS-challenged astrocytes. Moreover, c-Jun N-terminal kinases (JNKs) and p38 mitogen-activated protein kinase (MAPK) pathways in LPS-challenged astrocytes were also investigated. In the present study, astrocytes were stimulated with LPS in the absence and presence of various concentrations of DEX. With real-time PCR assay, we found that LPS significantly increased expressions of TNF-α and IL-6 in mRNA level; however, these effects could be attenuated by DEX. Furthermore, JNK pathway might be involved in LPS-induced astrocyte activation because JNK phosphorylation was significantly increased, and the inhibition of this pathway mediated by DEX as well as SP600125 (JNK inhibitor) decreased TNF-α and IL-6 expressions. Moreover, p38 MAPK was also activated by LPS; however, this pathway seemed to have not participated in DEX-mediated LPS-induced inflammation. These results, taken together, suggest that JNK rather than p38 MAPK signal pathway, provides the potential target for the therapeutic effects of DEX for neuronal inflammatory reactions.